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’ Space Division
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SPACECRAFT 11k

INTRODUCTION

This Postflight Report is for CSM End Item Spacecraft llb and is
submitted per paragraph 2.3,3 of the NASA Requirements Document
ASPO-PS5-13-12, es amended.

The speciiication weights reported in the summary weight state-

% ments, pages 37 through 41, are the weights of SIDEL-1345D (SCN No.

% 1131A), as amended by the Specification Change Notices approved by

B " North American Rockwell. The subsystem weight breakdowns are based on
g the contractors' calculations and do not represent the actual wveighing

A of each subsystem.

% The mass property data, summarized on page 6, are based on the
actual weight and balance determinations conducted at the Kennedy Space
‘:} Center and North American Rockwell's Downey and Tulsa facilities; and

;. include the weight changes, defined on page 5, which were incorporated
4 for the Apollo 17 mission.

The Launch Escape System (LES) mass properties are included in this

. postflight report as reference data and all cases with the center of gravity

off-sets that were required for Thrust Vector Alignment. The LES had
1064,5 pounds of ballast installed, The resulting Launch Escape Vehicle
(LEV) burnout center of gravity was 1122.2 inches which was within the
P limits defined on page 80.

p The Command Module (CM), Service Module (SM), Spacecraft IM

% Adapter {SLA), and Lunar Module (IM) injected weight of 1CT161.0 pounds

3 includes an actual loeding of 40539.8 pounds of tanked Service Propulsion

5 System (SPS) propellant. The mass property data for the SPS fuel and

oxidizer sump tank propellants reflects an overfill of 47.2 and 75.2

' pounds respectively. The storage tanks are decreased by this same

-3 amount. The IM weight is 36276.8 pounds, as defined per reference (7)

5 on page L.
The Command Module lesunch weight of 12954.0 pounds includes

ballasting of 190.6 pounds. This ballast resulted in the lift to drag

(L/D) ratio of .294 at CM-SM separation. See reference ($) on page L

for water configurations and page 80 for L/D limits.
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SPACECRAFT 11k

NOTES AND REFERENCES

Centers of gravity are given in the Apollo Reference System as
defined by the MD-Vlk-ik.i0,

Moments and products of inertia are about the centers of gravity
of the items shown.

The tanked SPS Residusls, 581.1 pounds, have been removed and
reported as part of the tanked SPS Propellant.

The potable water tank capacity is 4O pounds.
The waste water tank capacity is 60 pounds.

The 26 CO, absorber units include the 2 units in the Environmental
Control Unit.

Lunar Module IM-12 is defined by the NASA CSM/IM Spacecraft
Operational Data Book, Volume III, Revision 3, Section 3.3,
Mission J-3, Amendment 134 and revised during mission support
updates.

The tanked SPS Propellant is defined by the NASA CSM/IM Spacecraft
Operational Data Book, Volume III, Revision 3, Section 3.3,
Mission J-3, Amendment 135.

Water Configuration - Command Module

Pre-Launch Potable Tank 36.9 Pounds Usable, 1 Pound Trapped

Waste Tank 0.0 Pounds Usable, 1 Pound Trapped
s
Launch Potable Tank 36.9 Pounds Usable, 1 Pound Trapped
Waste Tank 18.5 Pounds Usable, 1 Pound Trapped
Separation Potable Tank 40,0 Pounds Usable, 1 Pound Trapped
Waste Tank 60,0 Pounds Usable, 1 Pound Trapped
ha N
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ACTUAL WEIGHT DELTA SUMMARY

The following weight adjustments have occurred since the date of weighing
and form the launch weights reported in this document.

WEIGHT
(18.)

& LAUNCH ESCAFPE SYSTEM Page 7 9104 4

No change 0.0

REPORT WEIGHT 91044
.

COMMAND MODULE Page 1k 12770.0
Addition of Crew Compartment Door Ballast per MCR A13903R1l +106.L4
Additional Crew Equipment Requirements per MCR A13911R9 + 51.0

Additional Equipment Stowage per MCR A13986R1 + 4.5
Potable Water at Launch - Actual Loading Data + T.9

3 Waste Water at Launch - Actual Loading Data - 15.5

‘B Miscellaneous MCR Changes & Actuml Weight of Shortage
Items in Lieu of Calculated Weights + 2.7

REPORT WEIGHT 12954,0

SERVICE MODULE Page 22 13316.5

J-Mission Mapping Camera ICD Changes per MCR A13405 + 21,0

Increase Pan Camera Spec Weight per MCR Al3462 + 18,0

H EPS Hydrogen at Launch - Actual Data - 3.5

3 EPS Oxygen at Launch - Actual Date - 26.3
- i Miscellaneous MCR Changes & Actual Weight of Shortage

Jtems in Lieu of Calculated Weights + 5.8

REPORT WEIGHT 13331.5

. SPACECRAFT IM ADAPTER (AVERAGE WEIGHT BASED ON SLA 18 S/C 111) ko21.5
Addition of Access Hole in Aft Panel per MCR A12285R5 + 28,6
E: JMission Studies to Determine Impact of LMMP Mods on
- NR GE SLA Platforms per MCR A13038R4 + 6,7
Q Miscellaneous MCR Changes & Actual Weight of Shortage
s Items in Lieu of Calculated Weights + 2,1

REPORT VEIGHT  4058.9

3 The mass properties for the above weights are summarized on the following page.
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SPACECRAFT 11k
WEIGHT AND BALANCE CALCULATION SHEET

SPACECRAFT LAUNCH ESCAPE SYSTEM DETERMINATION

ACTUAL WEIGHT SUMMARY

CENTER OF GRAVITY
TTEM WEIGHT
Xq Y z

; HORIZONTAL - CORRECTED WEIGHT AND
CENTER OF GRAVITY (X,) Page 8 9105.5 1298.7 - —
VERTICAL - CORRECTED WEIGHT AND
CENTER OF GRAVITY (Y-Z) Page 33 9103.3 - 0.6 0.3

v. AVERAGE ~ CORRECTED WEIGHT AND

4 CENTER OF GRAVITY 910k | 1298.7 | 0.6 0.3
v:‘
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WEIGHT ARD BALANCE CALCULATION SHEET
LAUNCH ESCAPE SYSTEM - HORIZONTAL
3 €
o
§
X —_o - L ;
B S D
' L
C2
PLA% VIEW
1 Vehicle ¥o.__ S/C 114 Calculated By __ J. P. Clifford
2 Loeation PIB/FF Date 10 July 1972
WEIGHT DERIVATION
REACTION LOAD AVERAGE | IRDICATED | BUOYANCY | GRAVITY
POINT CFIL READING WEIGHT | CORRECTION | CORRECTION | WFIGHT :
c1 S/N 20515 24282 6048 - - 604.8 '
c2 S/N 2051k 32641 811.9 - - 811.9 {
D S/N 34298 28386 7185.6 - - 7185.6 ;
3 1
9 WEIGHT AND X CENTER OF GRAVITY t
REACTION X
DESCRIPTION POINT WEIGHT st X MOMENT f
Losd Cell Location Cy 60k.8 | 1083.03 655016 i
; Load Cell Location Cx 811.9 | 1083.03 879312
o Load Cell Location D 7185.6 | 1360.66 | 9777158
4 2 GROSS (as weighed) 8602.3 [(1314.9) | 11311486
i ~
=5 < i
': 1ESS: Extranecus Items - 39,2 - L9807k
E ,
. ? NET (as weighed) 8163.1 |(1324.7) | 10813412
= [PLUS; Shortage Items gk2.b | 1073,7 1011855
g CORRECTED WEIGHT AND X CG 9105.5 |(1298.7) | 11825267
3 -8_
SD73-CS-000k




‘ Space Division
North Amencan Rockwell

_ - ‘- ycx
D UQAC;

TEST DATA SHEET NO.9
WEIGHT AND BALANCE FORM

LAUNGH ESCAPE SYSTEM -~ HORIZONTAL WE[GH ING

VEHICLE NO. ___//¢

oo T

Al¢-154 DC DIGITAL

RECORDED BY

~—

LOCATION 2F. READOUT SERIAL NO. 2ot
REACTION POINT C1 DATE Z-42-22
LOAD CELL |v0 Loap!GRoss ZERO CORRECTED | AVERAGE
WEIGHING |SERIAL | TARR |READING|READING |READING | READING | READING
1 2os5/51 £ 200 24499 | Jdoo 242997
2 20575 £ 200 24494 | 200 | 2429z 2y
3 20515 F 129 lagggr | 200 3¢ 257 '??/.J»
4 20518 I3 20/ 2L YSTS 280 2¢ 254
5 20545 &£ 2o/ 2WL72 209 2¢ 272
REACTION POINT C2
LOAD CELL __ Ivo roap|cross |zEmo CORRECTED | AVERAGE
WEIGHING |SERIAL | TARE |READING|READING |READING | READING | READING
1 205048 E 200 23820 1302 2R 620
2 205/4 | E 200 2222 | 200 KEWAL] F24<,
3 20588 | E /99 122927 | 200 132627 e
4 rIER AN 220 338722 | 200 32672
s 205/¢ | £ 20/ 32862 | 202 22442
REACTION POINT D
LOAD CELL Ino 10aD|GROSS | ZERO CORRECTED | AVERAGE
WEIGHING|SERIAL | TARE |READING|READING |READING | READING | READING
1 £2921 F (28 I2RE587 | 200 2T 8L
2 $292| F 200 28589 220 28387 -24’;_,7,’
3 22800 F 374 24585 200 A83LS
4 PLRIL]  F 187 290583 a0 283632
-] %3971 ~ 47 4 2582 200 20387

ILLUS # 380A

8D73-C8-0004
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‘ Space Division
North American Bockwell
X SPACECRAFT 11l
L WEIGRT AND BALANCE CAICULATION SHEET
LAUNCH ESCAFE SYSTEM
k: CORRECTION TO NET (AS WEIGHED) CONDITTON
! RN VEIGHT X,
SHORTAGES
;‘ Boost Protective Cover 911.9 1061.8
9 "Q" Ball 25.0 1754
E Frangible Nut & Washer (L ea.) 2.9 1085.7
B Ordnance FO1-100406 0.7 139%.9
Ordnance FO1-100403 0.5 1085.5
i Cenard Ordnanee FOL-590230 1.k 1436.6
: TOTAL SHORTAGES g2k 1073.7
‘E.
i ’
-10- :
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F-A-1343-2

FORY

WEIGHT A'D SALACE CALCULATION SHEET

LAUNC'! ESCAPE STSTEM - TOWER ASSEMPLY - HORIZONTAL

c
é
B, R {
-]
€2
PLAY VIEW
PLAY VIR
Vehicle M. _ S/C 114 Calculated 'y J. P, Clifford
Loeation PIB/FF Date 18 May 1972
WEIGHT DERIVATION
REACTION LOAD AVERAGE T\DICATED | BUOYANCY GRAVITY
PO CFIL READLYG ELGHT | CORRECTION | CORRECTION WEIGHT :
c1 s/N 18361 22143 27644 - - 276.4
Co s/R 18375 24476 305.1 - - 305.1
B s/n 18379 15832 197,k - - 1974
WEIGHT A'D X CENTER OF GRAVITY
REACTION X
DESCRIPTION g WEIGHT STA X MOMENT
Load Cell Location C1 276.4 1083.03 299349
Load Cell Location Co 305.1 1083.03 330432
Load Cell Location By 197.4 1205.01 237869
GROSS (as weighed) T78.9 (1113.9) 867650 1
1ESS: Extraneous Items -365.7T 1085.5 -396967 1
(15-810005 Adapters &
G15=-510013 Frane (-350.8) 1083.02
G1k-810207 Adapters (- 1.5) 1083.03
615-810155 Frame (- T.8) | 1205.01
NET: (a8 veighed) ¥13.2 | (3139.1) ¥70683
PLUS: Shortages 3.b 1085.7 3691
CORRECTED WEIGHT AMD X CG §16.6 | (3138.7) ATU3Th

-11-
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TEST DATA SHEET 0.5
LAUNCH ESCAPE TOWER - HORIZONTAL WEIGHING

L\

Space Division
North Amencan Rockwed

VEHICLE NO. _AES 778 /7¢/  RECORDED BY [ﬂ Ma—m—%

LOCATION Y 7.4

Al4-154 DC DIGITAL
READOUT SERIAL NO. Z

-

-12-

SDT3-C8~000k

REACTION POINT C1 DATE S-/F-72
LOAD CELL _ |yo roap|GROSS |ZERO CORRECTED | AVERAGE
WEIGHING [SERIAL| TARE | READING|READING |READING | READING |READING
1 £ig/ | Z 200 123338 00| az2/35
2 1232/ £ o0 22391 4924 | 22/50
3 LZzel | E. 20 12233¢| 3o | 22/3¢
2R/ i
1 [23xl] E 200 2234y | 2 o0 | a2 /4% ¥2.¢
-] 183801 /= 200122348 200 2248
REACTION POINT C2
LOAD CELL  [Np LOAD|GROSS |ZERO CORRECTED | AVERAGE
WEIGHING [SERIAL] TARE | READING| READING|READING | READING |READING
1 /1£375 £ 200129674 | 200 | ag¢rv
2 prar| ~ 200 124¢¢5 | /156 | auxpa
3 374 F 2C0 [ 2%¢§2] 203 | 2uy7? 24 ¥% .2
4 [Fipsl £ 200 ?Y¢70] 2cc | auusy
375 2cC|24654) (5 F | 2yed
REACTION POINT El ’
LOAD CELL Ivo 10ap|GROSS |zERO CORRECTED! AVERAGE
EIGHING [SERIAL| TARE | READING| READING | READING | READING | READING
1 [£37¢1 E 20 l/ee37 | 2cc | ssesy
2 HATNE 2o C Yo | 2 0C | sz
3 L3150 = 200 {(1eery | 2ce 34 ISHE? &
\ 1P/ | 2c0 |7€o37 | 200 sy
. s /F171] = 2ec¢/ |[(b 62 2c3 /5817
Y » ILLUS # 379A « Lo Te. .
P v A x_r\'—] 0'1«-._‘,,_ 5:‘_,73,_! o =
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SPACECRAFT 114
WEIGHT ARD BALANCE CAICULATION SHEET

LAURCH ESCAPE TOWER

E CORRECTION TO KET (AS WEIGHED) CONDITION

ITEM WEIGHT Xa

SHORTAGES
FO1-100402 Frangible Nuts and Washers 2.9 1085.7
FO1-100403 FSI Ordnance Frangible Rut 0.5 1085.5

TOTAL SHORTAGES 3.4 1085,7

-

«13=
SDT3-CS =000k




4

‘l Space Division
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SPACECRAFT 114
—_—— 3

WEIGHT AND BALANCE CAICULATION SHEET

COMMAND MODULE DETERMINATION

ACTUAL WEIGHT SUMMARY

4 ' CENTER OF GRAVITY
4 ITEM WEIGHT
¥ Xa Y z
VERTICAL - CORRECTED WEIGHT AND
CENTER OF GRAVITY (Y-Z) Page 15 | 12773.8 - - 0.20 5.25
HORIZONTAL - CORRECTED WEIGHT AND
. CENTER OF GRAVITY (X3) Page 17 | 12766.2 |1041.05 - -
K AVERAGE ~ CORRECTED WEIGHT AND
. CENTER OF GRAVITY 12770.0  }1041.05 |~ 0.20 5.25

-1k -
; SDT3-CS~0004




FORM  F'I-A-1343-6

WFIGHT AND PALANCE CALCULATION SHEET

+2 COMMAND MODULE - VERTICAL

Vehicle Vo, S/C 114
Location Bldg 290 ~ Downey

Vehicle
Reference
Axes

)¢

X

A

Calculated Py _C.A.Moore & A.E.Fry
13 March 1972

Date

WEIGHT DERIVATION
REACTION LOAD AVERAGE INDICATED | BUOYANCY GRAVITY WEIGHT
POINT CELL_ READI NG WEIGHT | CORRECTION | CORRECTION
A S/N 32323 27684, 3495.3 - - 3495.3
B S/N 32324 28026 3540.6 - - 3540.6
c S/N 32325 36573 4619.4 - - 4619.4
WEIGHT AND Y - Z CENTER OP GRAVITY
REACTION Y | 2z
DESCRIPTION POINT WEIGHT ga | Y MOENT| oo, |Z MOMENT
Load Cell location A 3495.3 |- 53.08]-185531 | - 30.74 F-107446
Load Cell Location B 3540.6 53.14 | 188147 | - 30.61}-108378
Load Cell location c 4619,4 9,00 ol é1.281 281077
GROSS (as weighed) 11655,3 (0.22)] 2616| (5.77] 67253
IESS: GSE — Vertical -1109.1 0.27 |- 299 3.37F 37138
Umbilical - SM Portion ~ 156.0 3,001~ 468 77.004 12012
NET (as weighed) 10390.2 (0.18) 1849 {4,961 51503
PLUS: Shortage Items
Systems Installations 2077.7 |- 0.17]- 353 0.38 790
Fluids and Gases 305.9 - 13,15 | - 4023 L8.421 14812
CORRECTED WEIGHT AND CG (Y - Z) 12773.8  §(- 0.20% - 2527| (5.25] 6705
' -15-
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WEIGHT AMD BALANCE CALCULATION SHEET

COMMAND MODULE - HORIZONTAL

Vehicle M. _ _ S/C 114

Calculated Py A.E.Fry & P.AMoy

Location Rldg 290 — Downey Date 13 March 1972
WEIGHT DERIVATION
REACTION LOAD AVERAGE INDICATED | BUOYANCY GRAVITY
! POLNT CFIL READING WEIGHT | CORRECTION| CORRECTION] WEIGHT
Ji A S/N 34307 22757 5704.5 - - 5704.5
4 B S/N 34306 24318 60945 - - 6094, 5
WEIGHT A% X CENTER OF GRAVITY
REACTION I

4 DESCRIPTION POINT WEIGHT sTA X MO®ENT

Toad Cell Location A 5704.5 1085.5 6192235

load Cell location B 6094.5 9964 6072560
GROSS (as weighed) 11799.0  |(1039.48) | 12264795 |

k- o

i +

a3 LESS: GSE - Horizontal -1260.4 | 1023,9 |-129052,

s B Unmbilical - SM Portion - 156.0 | 1019.0 |- 158964

4 ¢

k ('

13 % NET (as weighed) 10382.6 (1041.68) ] 10815307

, PLUS: Shortage Items

4 Systems Installation 2077.7 1040.61 | 2162034

) Fluids and Gases 305.9 1022.79 312871
CONEECTED WXTGNT AT X CO 12766.2  |(1041.05) | 13290212

d

P
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‘ Space Division
North American Rockweit

SPACECRAFT 114

WEIGHT AND BALANCE CALCULATION SHEET

SERVICE MODULE DETERMINATION

ACTUAL WEIGHT SUMMARY

CENTER OF GRAVITY
TTEM WEIGHT
X, b z
VERTICAL - CORRECTED WEIGHT AND
CENTER OF GRAVITY (Y-Z) Page 23 | 13314.2 - 1.34 1.7
HORIZONTAL ~ CORRECTED WEIGHT AND
CENTER OF GRAVITY (Xa) Page 25 | 13318.7 917.43 - -
AVERAGE - CORRECTED WEIGHT AND
CENTER OF GRAVITY 13316.5 917.43 | 1.34 1.7
£

.22~
SD73<CS-0004




FORM  FrMCeA-1343-12

o

NEIGHT AND RALANCE CALCULATION SHEET

SERVICE MODULF -~ VERTICAL

Tehicle Yo

. S/C 11

X

!

Calculated By C.A.Moore & P.A.May

Locatinn Bldg 290 - Downey Date 4 March 1972 ‘
WEIGHT DERIVATION
REACTION LOAD AVERAGE IDICATED | RUOYANCY | GRAVITY WEIGHT
poIT CFLL READI Yo WEIGHT | CORRECTION{CORRECTION

A S/N 32323 30797.3 3889.6 - -~ 3889.6

B S/N 32324 28558,0 2608,0 - - 3608.0

o S/N 32325 27622.0 3483,1 - - 3483.1

WEIGHT AND Y - Z CENTER OF GRAVITY
3 REACTIOV Y 2
DESCRIPTION POTA WEIGHT st |Y MOMENT sTa |F MOMENT
Load Cell Iocation A 3889.6 53.08 | 2064601 30.74 | 119566
Load Cell lLocation B 3608.0  |-53.14 |-191729 [ 30.61 110441
Load Cell Iocation c 3483.1 0.00 0]-61.28 | 213444
GROSS (as weighed) 10980,7 (Q.38) | w731 (1.51)] 16563
IESS: GSE - Vertical <2254 .4 1.19 1- 2683~ 1.87 45216
NET (as weighed) 8726.3 (1.38) | 12048 ] (2.38)| =0779
PLUS: Shortage Items 1905.3 7.22 13756 |- 7.91 |- 15071
Useful Load 2682.6 - 2,96 1~ 7940 6,52 17491
CORRECTED WEIGHT AND €G (Y - 2Z) 133L.2 (1.34) 17864 | (1.74) | 23199
-23-

8D73-CS-0004




’ Space Division
North Arnecear Rockweil

_‘ NUMBER . REVISION LETTER .
¥40701-3019-k90 [ [ I e e
E TiST DATA Skt 3

3 . W AND ERTANCE
: v2RICAL WIIGEING

R
3 VIHLSIT
T OAXES

+Y

LAE Vg, o-1272
FECORED Y @ po-s s
ALb.15k o pGTTAC

BEZADCUT SERIAL kO, 20 6

AVERAGE
—

X ZACTICK POTAT A

: ‘ TTAD  TRIT
A WEISHING [ SFRTAL ¢CrN

1132323 2

2

:‘ 3 100 ’305’?5"—/00 30798

FZADING

36757..3

A7EFAGE
A8
.. ——— |
B N 127555 o
k: ZACTIOR
i

A FORM M 131-4-2 mEv 11-0p

. -\
M -6

P SD73-CS ~000k




F'Oo-A-1343-14

FORM

e

WEIGHT AND BALANCE CALCULATION SHEET

SERVICE MODULE - HORIZONTAL

A B
FORWARD 1 f
r————
) S X
Vehicle Mo. S/C 114 Calculated Ry C.A.Moore & P.A.Moy
Location Bldg 290 — Downey Date 4 March 1972
WEIGHT DERIVATION
REACTION LOAD AVERAGE, INDICATED | RUOYANCY GRAVITY
POINT CFLL READING WEIGHT _| CORRECTION | CORRECTION | WEIGHT
A S/¥ 34307 | 18728.0 4696.2 - - 4696.2
B S/N 34306 19208.3 4817.0 - -~ 4817.0
WEIGHT AND X CENTER OF GRAVITY
REACTION X
DESCRIPTION POINT WEIGHT STA X MOMENT
Load Cell lLocation A 4696.2 976.3 4585900
Toad Cell Tocation B 4817.0 858.4 4134913
GROSS (as weighed) 9513.2 (916.60) 8719813
LESS: GSE - Horizontal - 7824 895.48 |~ 700624
NET (as weighed) 8730.8 (918.49) | 8019189
PLUS: Shortage Items 1905.3 897.89 1710750
Useful Load 2682.6 927.82 24,88970
CORRECTED WEIGHT AND X CG 13318.7 (917.43) | 12218909
«25-

SDT3-CS =000k
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‘ Space Division
North Amenican Rockwell

NASA/MANNED SPACECRAFT CENTER

~ R SUENT APOLLO SPACFURAFT PROGRAM OF FicF
NORTH AMiitiCAN ROCKWELL CORPONATION 8510 4‘\
12214 LAKE WOOD BOULLVARD . 4
DowNEy CALIFORNIA 90241 N

T 7T w0 pe2/69-12-461 L

D o0 Contract NAS 9-150
S - O 2 ‘
———
_—
z{ -t Mr. D. F. Graham

26 Ly Manager, CSM Business Operations

~ T [ Space Divilion

APy North American Rockwell Corporation
v Downey, California 90241

?h_'l' - [ Dear Mr. Graham:

e Y 1/ NR/NASA deviation approval request CSM 0199, s/c 114, has

— N [” been approved and is returned herewith pursuant to your
V—-Ju approved an

T letter 69MA11012 dated December 12, 1969.

) Sincerely yours,

T G,A:;/é/%/

(A3 17 Resgident

. Apollo Spacecraft Program
[ 1
TPV ) Enclosure

it ,N'

_[—'_I

__;zﬁtmw‘ff

soea wnt.wl

\‘))10 1 wey & .40 #

8DT3-CS 000k




s e P AT

’ Space Division
North Amencan Rockwell

SPACE DIVISION or NORTH AMERICAN ROCKWELL CORPORATION
12214 LAXEWOOO BOULEVARD © DOWNEY, CALIFORNIA 90241

NR/NASA WAIVER DEVIATION APPROVAL REQUEST

*REQUESTER Name

“G. €. Sakai ABS7 191 3851
SUMMARY:

Deviation Not to Perform Horizontal and
Yertical Weight and Balance Determination

Location Dept Ext

*(CHECK ONE)} DOES DOES NOT __ X INVOLVE SAFETY,
DURABILITY, RELIABILITY, PERFORMANCE, WEIGHT, OR
BASIC OBJECTIVES OR THE CONTRACT. IF "DOES” 1S
CHECKED, EXPLAIN (TO BE ATTACHED).

CONTROL NUMBER
csm___0199 GsE
CJ WAIVER ] DEVIATION
EFFECTIVITY: SIA #21 (CsM 114)
IDENTIFICATION.
MODEL V23
PART # V24-008002
SERIALH
REFERENCES:  ABPO-PS5—13-12

SR i
AUt atyey/ Dgpiatien

SPECIFIED REQUIREMENTS: What specitication {paragraph} or dwg. or other document.

Paragraph 3.1.2.18.1 and 4.2.4.18.1, titled "SLA Delivery Weight and Center of Gravity" ef
CS Master End Item Specification, SID 64=-1345B, Part II Product Contigurstion and

Acceptance Requirements.

DESCRIPTION OF NONCONFORMANCE:

Horisomtal and vertical sctual weight and balance determination will not be accomplished.

REASON FOR REQUEST (JUSTIFICATION)

A cemparison of Actusl Weights ve. Calculated Weights of SLA's No's. 14, 15, 16, 17 and 18

have shownt an approximate + 13 pounds excursion.

As the SIA Mass Properties are only utilised

for launch, trens lunar injection and transposition and docking, calculated data is sufficient.

Delstion af the Actual Weight and Balance Determination will not affect mission performance.

APPROVALS:

pate LR~/ L7

APOLLO CSM SAFETY U

) -
- \/
APOLLO PROJECT ENW DY,

DATE LR - R "¢

!

APOLLO PROGRAM C

RACTS / !y\é:fﬁfim v

it disapproved, statement shall be attached explaining:

“wm 2974-U Rev, 248

pare_J2Z.12-4L)/

oate__| [ \5:- g

APPROVED‘% DISAPPAOVED [

SDT73~CS-000k

R
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RV FCoAC1343-10

WFIGHT AND BALANCE CALCULATION SHEPT X
LAUNCH ESCAPF SYSTEM-COMMAND MODULE COM:'I'ED '
Vehicle
Reference
Axes
A=A A
A-2 X A
vehicle “o.__ S/C 114 Calculated By _ V. Sheeley
Llocation PIBZFT Date 16 August 1972
WEIGHT DFRIVATION
RFACTION LOAD AVERAGF INDICATED | BUOYANCY GRAVITY
_porT CFIL READING WEIGHT | CORRECTION| CORRECTION| WEIGHT
A S/N 32322 21650 2736.2 - - 2736.2
B S/N 32321 22540 2843.7 - - 28k3,7
c S/N 32320 23689 2989.0 - - 2989.0
WEIGHT AND Y - Z CENTER OF GRAVITY
DFSCRIPTION “:g'{{.‘,’" WEIGHT S.¥A Y MOMENT S'%A Z MOMENT
Load Cell Location A 2736.2 | 53,02 |-145073 | -30.66 | - 83802
Load Cell Location B 2843,7 53.08 | 15094k | ~30.61 |- 87046
Load Cell Location o 2989,0 0.0 0 61,25 | 183076
CROSS (as weighed) 8568.9 (0.69) 5871 | (1.42)] 12138
IESS: 8G14-510007 Frame -359.0 ~0.20 72 4.89 j- 1756
AlL-007 Alignment Set - 49,0 0.0 0 0.0 0
XET (as weighed) 8160.9 (0.73)[ 5943 | (1.21)] 10382
PLOS: LES Shortages oh2.k | (-0.7) |- 660 | (-8.1) |- 7633
SUB TOTAL: Ims 9103.3 (0,58) 5283 (0.30) 2749
PLUS: CM S/C 114 - Launch 12876.5 -0.2 |- 2575 5.6 72108
CORRECTED WEIGHT AND CG (T - Z) 21979.8 (0.12) 2708 (3.81)] 7h8sT
-33-

8D73-L8-0004

S—

e g e
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TEST DATA SHEET NO.16 ‘L P Do kel
WEIGIUT AND BALANCE FORM

LAUNCH ESCAPE SYSTEM - SECOND VERTICAL WEIGHING

*7.‘
1 s Vehicle
61 4 R Ret. Axes
(Ref.) .y +Y
-z
VENICLE NO.LES §/C [/~ RECORDED BY//V. %
- A14-154 DC DIGITAL
LOCATION _ 77/ 2 READOUT SERIAL NO. g
REACTION POINT A DATE _ g//¢/72.

£— LOAD CELL NO LOAD|{ GROSS ZERO CORRECTED] AVERAGE
WEIGHING| SERIAL| TARE |READING READING| READING| READING _READING

1 32311 F 2 oA 1 P2l 2oe areas ¥ |l0i

2 323 22| £ |z00 |Z/P44 LG | 2/4P P

3 723 22| F 2 00) .2/?91 1 04+ atls | 27450 ¥
4 3332 F° 20p |2/ P52 199G | 2853

5 1322) <~ 200 |RIPSA 206 | 2/45¢

REACTION POINT B

E LOAD CELL NO LOAD{GROSS ZERO CORRECTED| AVERAGE
EIGHING] SERIAL] TARE |READING| READING| READING) READING _READING

1 3232i1| F 250 |22701 | 200 | masrpat -

2 32221 7~ 200 |22734)| 4T | 2257 |

3 Iaz32(| T 200 |2z 7 A0 | gusyzr 129529 5K
4 2324 1 = 200 |x2787 2 C | 22577

5 x.32/00 F Z2ed |A2-732] 208 | 23572

REACTION POINT C

LOAD CELL ]NO LOAD| GROSS ZERO CORRECTED| AVERAGE
WEIGHING| SERIAL TARE_] READING! READING| READING| READING READING

! 31344 & 2¢C (235524 2 e | 2RgB iYL o
2 7231 F 20 (23554 4G/ | 22695
K] 3232l 07 2007 |2 2355cl 2o | 2748 23488 Zc [¥*
4 b32.720 1 F 2oo S I56) 179 | 22482
5 s34 2eo |2385y ¢ | 2977 e
ILLUS # 385 s W oty 2HST FOLL L EEHNANES
m¢ Pr INCLyDED sN NIECHECE -

[

- 3&-
SD73-CS =000k




," . ‘l Space Division

North American Rockwell
{, SPACECRAFT 114

VEIGHT AND BALANCE CALCULATION SEEET

LAUNCH ESCAFE SYSTEM - COMMAND MODULE COMBINED

CORRECTION TO NET (AS WEIGHED) CONDITION

L TTEM WEIGHT Y z
SHORTAGES - LES
Boost Protective Cover 911.9 0.7 8.4
"Q" Ball 25,0 0.0 0.0
Frangible Rut & Washer (L ea.) 2.9 0.0 0.0
4 Ordnance FO1-100406 0.7 0.0 2,6
3 Ordnance FO1-100403 0.5 0.0 0.0
: Canard Ordnance FOl-590230 1. 1.8 0.8
TOTAL SHORTAGES - LES (9u2.k) (=0.7) (-8.1)
¥ TOTAL SHORTAGES - CM (LAUNCH) (12876.5) | (-0.2) (5.6)
¥
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‘ Space Division
E North American Rockwelt

SPACECRAFT 11k

SPACECRAFT WEIGHT DERIVATION

3 ITEM SCN NO. 1131a TELTA SFEC,

ke WEIGHT WEIGHT WEIGHT

(8.} (1B.) (18.)

LAUNCH ESCAPE SYSTEM 9160.0 0.0 9160,0

COMMAND MODULE 12734,0 +275.0 13009.,0

3 ) SERVICE MODULE 13161.0 +399.6 13560.6

SPACECRAFT 1M ADAPTER 4110.0 +1.0 k11,0
;'. The baseline for the Apollo Lunar Exploration Missions (ALEM) 1s the
E: . weights of SID6L-134SD, as amended by the NASA-approved Specification

Chenge Notice No. 1131A, The delta weight column ahove is the
3 North Arericen Rockwell approved SCN's, and together with SCN Na.
1131A form the Spacecraft 114 specification weights for this report.
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SPACECRAFT 114
SUMMARY WEIGHT STATEMENT

MODULE WEIGHT COMPARISON
SPECIFICATION VERSUS ACTUAL

‘ Space Division
North American Rockwell

LAUNCH ESCAFE SYSTEM
COMMAND MODULE

SERVICE MODULE

SPACECRAFT IM ADAPTER

) LUNAR MODUIE IM-12 (7)

SPS PROFELLANT ~ TANKED (8)

SFEC,
WEIGHT
(18.)
9160.0
13009.0
13560.6
4111.0
36276.8

40539.8

DELTA
WEIGHT
(8.)
~55.6
~55.0
-229.1
-52.1

0,0

8DT3-C8-0004%

ACTUAL
WEIGHT
(18.)
910k 4
12954.0
13331.5
4058.9
36276.8
40539.8
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‘ Space Division
North American Rockwell

SPACECRAFT 114
SUMMARY WEIGHT STATEMENT

LAUNCH ESCAPE SYSTE)
WEIGHT COMPARIS

SPECIFICATION VERSUS ACTUAL

ITEM SFEC, DELTA ACTUAL
WEIGHT WEIGHT WEIGHT
(LB.) (1B.) (1B.)
Structure 2447 b +20.4 2467.8
Electrical Power 67.0 +7.9 4.9
Main Propulsion 2061.2 +1.0 2062.2
Ballast 1155.1 -90.6 106k4.5
Government Furnished Equipment 26.0 0.0 26.0
Main Propulsion - Expendables 3184.0 +8,0 3192.0
Pitch Motor Propellant -
Expendables 8.9 0.0 8.9
Jettison Motor Propellant -
Expendables 210.h4 -2.3 208.1
GROSS WEIGHT 9160.0 ~55.6 910k, 4
ra
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‘ Space Division
North American Rockwell

SPACECRAFT 114
SUMMARY WEIGHT STATEMENT

COMMAND MODULE
WEIGHT COMPAR
SPECIFICATION VERSUS ACTUAL

ITEM SPEC. DELTA ACTUAL
WEIGHT WEIGHT WEIGHT
(18.) (18.) (r8.)
Structure 6381.0 -82,0 6299.0
Stabilization and Control 201.8 0.0 201.8
Crew Systems 527.8 <u6.4 L81.4
Environmental Control 559.3 +14.,0 573.3
Earth Landing 67945 0.0 679.5
Instrumentation 3T.4 0.2 37.2
Electrical Power 1416,2 +3.6 1419.8
Reaction Control 294.8 0.0 294,8
Communications 300,0 +T.4 307.4
Controls and Displays 428.7 +21.8 450.5
Government Furnished Equipment 1591.0 +100,2 1591.2
Reaction Control - Residuals 374 0.0 ol
Environmental Control - Residuals 46,7 -8.0 138.7
Reaction Control - Expendsbles 196.0 0.0 196.0
Environmental Control - Expendables 55.4 0.0 S5.4
Ballast - CG Uncertainty 256.0 -256.0 0,0
Ballast - CG Control 0.0 +190,6 190.6
GROSS WEIGHT 13009.0 «55.0 12954,0
’
1
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‘ ' Space Division
o A e

SPACECRAFT 11k
SUMMARY WEIGHT STATEMENT

SERVICE MODULE
WEIGHT COMPARISON
SPECIFICATION VERSUS ACTUAL

. ITEM SFEC. DELTA ACTUAL

WEIGHT WEIGHT WEIGHT
(1B8.) (18.) (IB.)
. Structure 5131.9 «29,0 5102.9
E: Environmental Control 221.,0 © 0.9 220.1
i Instrumentation 117.5 +178.1 295.6
3 Electrical Fover 2220.5 -197.4 2023,1
i3 Main Propulsion 1256,1 0.0 1256.1
Reaction Control 432.9 0.0 432.9
€ommunications 134,3 0.7 133.6
= Scientific Equipment 529.0 «184,7 344.3
3 Government Furnished Equipment 8k, 9 +5,5 850.4
3 Reaction Control - Residuals 32.4 0.0 32,4
i Electrical Power - Residuals 17.4 0.0 17.k
Environmental Control - Residuals 6.0 0.0 6.0
Main Propulsion - Residuals 296.6 0,0 2g96.6
: Reaction Control - Expendables 1315.5 0.0 131545
k Electrical Power - Expendables 7841 0.0 84,1
3 Environmental Control - Expendables 220.5 0.0 220.5
< GROSS WEIGHT - IESS TANKED SPS 13550,6 -229,1 13331.5
B RESIDUALS
4
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SPACECRAFT 11k

SUMMARY WEIGHT STATEMENT

SPACECRAFT IM ADAPTER (SLA)
WEIGHT COMPARISOI
SPECIFICATION VERSUS ACTUAL

o\

Space Division

North Amencan Rockweth

ITEM SPEC. DELTA ACTUAL
WEIGHT WEIGHT WEIGHT

(18.) {18.) (18.)

Structure %050.7 =535 3997.2
Electrical Power System 59.9 +1.h 61.3
Government Furnished Equipment O.lt 0.0 0.4
GROSS WEIGHT 111.0 «52.1 %058.9

'
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‘L Space Division
North Amencan Rockwell

] SPACECRAFT 114

EXPENDABLE LOADING DATA

e WEIGHT
g (18.)

b LAUNCH ESCAPE SYSTEM

] Main Motor Propellant 3192,0
- Pitch Motor Propellant 8.9
b Jettison Motor Propellant 208.1

TOTAL - LAUNCH ESCAPE SYSTEM EXPENDABLES 3409.0

COMMAND MODULE

Environmental Control 64,1
Potable Water Tank (L) 379
Trapped 1.0
Expendable 36.9
3 Waste Water Tank (5) 19.5
E ’ Trapped 1.0
4 Expendable 18.5

Oxygen 6.7
Reaction Control
Fuel 16.6
Trapped 13.3
Deliverable 6343,
Oxidizer 155.8
Trapped 23.1
Deliverable 132.7
Helium 1.0

€O Absorbers (26 required) (€) 130.0

233.4

'§
#

;
3
et

:
3

TOTAL - COMMAND MODULE EXFENDABLES Shki.b

P

=h2-
SDT3<CS ~000k




! ‘ Space Division
5 North American Rockwell

SPACECRAFT 114

) EXPENDABLE LOADING DATA

A —_ e WEIeT ——————

(8.)
SERVICE_MODULE

g Environmental Control 226.5
g Oxygen 226.5
3 Residual 6.0
Usable 220.5
Electrical Power 801.5
Oxygen T22.5
Residual 13.8
Usable TO8.T
Hydrogen T9.0
Residual 3.6
Usable TSl
Reaction Control 1347.9
‘4 Fuel 1‘39-3 :
‘;'_ Trapped 8.4
- Deliverable 430.9
. oxidizer 902.6
4 Trapped 18.0
Deliversble 884,.6
s Helium 6.0
: Service Propulsion 40836,k
3 Fuel 15668.7
A Residual - System 78.6
: Transfer Lines 19.5
Engine Lines 2945
Engine 29,6
. Propellant - Tanked 15590.1
=1 Oxidizer 25073.k
; Residual - System 123,7
Transfer Lines 31.6
Engine Lines bh T
Engine bT.b g
Propellant - Tanked 2k9l9,T
3 Helium 93.0
i) Bottles 87.6
i Fuel Tanks 2.2
Oxidizer Tanks 3.2
Nitrogen - SPS Engine 1.3
Scientific Equipment 14,0
Nitrogen 1k.0

s

oA

TOTAL - SERVICE MODUIE EXPENDABLES 143226.3
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3 . Space Division
v North Amerncan Rockwed

SPACECRAFT 114

‘ GOVERNMENT FURNISHED EQUIFMENT

ITEM WEIGHT

LAUNCH ESCAPE SYSTEM 26.0
"q" Ball 25.0
Pyrotechnic Initiators 1.0

; COMMAND MODULE 1591.2
E: Guidance and Navigation 392.9
g Inertial Measurement Unit 45,2
Apollo Guidance Computer T0.7
Navigation Base and Mount 17.4
Power Servo Assy. k9,2
3 Caution Detection Unit Assy.
1 PIPA Electronic Assy.
Signal Conditioner Assy.
| D3KY (2)
4 &N Indicator Control Panel
B Bellows Assy.
g Optical Subsystem
E Loose Stowed Items
3 &N Interconnect Harness Group
3 Ordeal 6.
: Pyrotechnic Initiators 3
Crew 52k,
Crew Equipment 66k.
EV Pressure Garment Assy. - LMP
EV Pressure Garment Assy. = CDR
i IV Pressure Garment Assy. = CMP
Constant Wear Garment (13)
w3 CWG Harnmess (L)
Lisuid Cooled Garment (2)
Food Package (3)
oy Camera Equipment
3 Medical Accessory Kit

O VvV

2EFRu B
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4 Flight Data File

Helment Bag (3)

A Coveralls - In-Flight (4)

. Towels (12)

Tissue Dispensers (3)

Voice Recorder, Tape, Batteries & Bag
TV Equipment

Panel Indicator

Personal Hygiene Kit

Auxiliary Drug Kit

0
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SPACECRAFT 114

’ Space Division
North American Rockweil

GOVERNMENT FURNISHED EQUIPMENT

ITEM

WEIGHT

COMMAND MODULE (Continued
Crev Equipment (Continued)

Batteries (11) for D.C. Converter

HZE Dosimeter

Survival Kit (2)

EMU Maintenance Kit

Binoculars

Tape

Oxygen Mask & Hose (3) '

Dosimeter-Personal (3) & Passive (11)

Inflight Exerciser

Headset - Lightweight (3)

Penlight (8)

Water Dispenser

Urine Collection Bag, Clamp & Misc.

Sunglasses & Pouch (3)

Dual Life Vest (3)

Chronogreph (3)

Scissors (3 pairs)

Bioinstrumentation & Belt (3)

Pen - Data (3) & Pen-Marker (3)

Pencil (3)

Data Card Kit

Accessory Bag (3)

Radiation Meter & Instl

Fecal Containment (3)

Roll-on Cuffs Bag (3)

Helmet Shield

Belt Dosimeter

Sun Filter (2)

Timer

Headrest (3)

Heel Restraint (6)

Bag - Motion Sickness (3)

Vacuum Brush

Monocular

Jettison Bag (3)

Hydrogen Separator

Misc. Screwdriver, Pliers, Bag, etc.

Misc. HpO Plugs (2), Eyeshields (3),
OPS Straps (4), PGA Adapter & Valve
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’ Space Division
North American Rockwell

SPACECRAFT 114

GOVERNMENT FURNISHED EQUIPMENT

ITEM WEIGHT
(1B.)

COMMAND MODULE {Continued)

Crew Equipment (Continued)
Sextant Adapter
EV Gloves
Wrist Tether
Waist Tether
Gamma Ray Experiment (S-160)
Biomed Urine Sample System {Buss)
Biostack (M-211)
Biocore (M-212)
Hypotensive Protective Press. Garment
Heat Flow & Convection Demo
Official Flight Kit (10 bags)
Astronaut Preference Kit
Alfmed

« 8 0. e e o a s »
WO OO NVWIW O\ D

fu
—QI\)R;CDWL’:\HNWOON’-‘
.

SERVICE MODULE 850.4
Rendezvous Redar 17.5
Waveguide 1.5
Antenna Kit 1.2
Transponder 1.8

Pan Camera Installation 31,2
Mapping Camera/Laser Altimeter 280.1
Infrared Scanning Radiometer 36.9
Far Ultraviolet Spectrometer 39.0
ISR Thermal Bag ~ RCS Barrier 0.3

Pyrotechnic Initiators 0.k
Auxiliary Battery 135.0

SPACECRAFT LM ADAPTER O.h
Pyrotechnic Initiators O.ls

TOTAL - GOVERNMENT FURNISHED EQUIPMENT 2k68.0

46~
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Space Division
North American Rockwell
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3 ’ ' Space Division
g North Amenican Rockwedl
2 Cmear MOODLE-S/C 114 1 JAN 73
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Space Division
North American Rockwell
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WEIGHT DENS1TY - POUNDS PER INCH

‘ Space Division
North American Rockwell

SPACECRAFT 114 SPS SUMP TANK PROPELLANT 22669.8 1B, JAN T3

120

830, 900, 30,

APOLLO SPACECRAFT STATIONS
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3 ‘ Space Division
North American Rockwed
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‘ Space Division
g North American Rockwel
3 SPACECRAFT 114

3 LIMITS AND TOLERANCES

3 A. The Launch Escape Vehicle Center of Gravity at IES

. L

Burnout is 1123.5 ‘_i.g inches,

v + 100

4 B. The Command Module Lift/Drag Retio, L/D = .280 _ o0 &t
Command and Service Module Separation, with 45 pounds in

B the CM Waste Water Tank.

: C. Service Module - Kone.

D. Spacecraft LM Adapter - None.

" v
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